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Fvtrarts from R' » 2082994 
DEVICE FOR RECORDING LARGE-SIZE HOLOGRAMS 
A device for recording large-size holograms includes a source of coherent light a 
graphic interferometer the reference and object arms of which are <f^«^ 
o altering medium deposited on a photographic plate d-ce ,n^a Kgh, 
detector unit and controlling signals forming means made ,n the form of two channel 
E^the channels has a lens mounted between the light detector and the reg,stenng 
„^um fhe tens of a firs, channel is placed behind a firs, region of the reccing 
HE and the lens of the second channel is placed behind a second region of the 
HEo medium, which second region does no, ovenap the firs, one/The , 
ZL Lprises a comparator, an electronic switch and a phase sh^. J*, 
controlling signals forming means of the first and second channels are each 
additionally provided with a lock-in amplifier. 

The device shown in Fig.1 comprises a source 1 of coherent light; a semi- 
transparent mirror 2; non-lransparen, mirrors 3. 4 and 5, one of these m,rrors, m«Tor 3 
^eing mounted on a magnetostriCive element and constituting a first phase shften 
^ 4 and 5 being mounted on piezoelectric eiements and consttUiUng second and 
ZZ^ shifters, Lpectiveiy/lenses 6 for forming reference and ob*C , g hU«ams 
of a desired shape; a sinusoidal signal generator 7; a record,ng medium 8. ,enses9«or 
foxing light onTgh, detectors 10; a control signal generator unit 11; a comparator 12. 
and an electronic switch 13. 

The interference field appearing as a result of interference between the referer^d 
object light beams is recorded on me photographic plate ,n the ^ a ^ 
ho.ograpr.ic pattern. Because of seH-dffraction, me reference and 
passed through me recording medium contain .nformabon about 
Sphic pattern and about random shifts of mis pattern witt, respect ^.o «h 
Lrferenoe field. For reading mis information me tenses 9 focus,ng l,ght on me l,gh, 
detectors 10 are installed behind the photographic plate ... 
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(54) yCTPOflCTBO JVlfl 3AnMCM KPynHOFA- 

BAPMTHbix ronorPAMM 

' (57) Mcnonb30BaHMe: ronorpacfeMR CymnocTb M3o6- 
peieHMH: ycrpoHCTBO Ana 3anncu KpynHora6apWTHbix 
ronorpaMM BKfiKwaeT mctohhmk KorepeHTHoro M3ny- 



seHMfl. ronorpact>MMecKMM MHTepcfcepoMeTp, onopHoe n 
oe^eKTHoe nneMM KOToporo omrMHecKM cbr33hu c 
HaHeceHHOM Ha (JxrronnacTMHKy perwcTpMpyiomeM 
cpeAOM. B ycrpoMCTBe 6hok (JwToperMCTpauMM m 
(twpMMpoBarenb cwmanoB ynpaBneHMfl BbinonHeHbi b 
BMAe AByx KaHanoB. b k3>kaom Kanane Me>Kfly 6hokom 
(jK)TopeniCTpauMM m perocrpMpyioiMeM cpeAOM ycTa- 
HoaneHa nnH3a, npaneM nnH3a nepsoro KaHana yc- 
TdHOBneHa 3a nepBOM o6nacTbK> perMCTpMpyKHuew 
cpeAw, nMH3a BToporo KaHana - 3a sropoM o6nactbio ( 
He nepecenaioiueMcn c nepBoit flononHMrenbHO yc- 
TaHOBneHbJ KOMnapaTOp, aneicrpOHHbiM kfik>h, <j>a- 
30CABwraKxuee ycrpOMCTBO. B <Jx>pMMpoBaTene cwr- 
Hana ynpaaneHMR nepeoro m BToporo KaHana Aonon- 
HMTenbHO ycraHOBneHO no OAHOMy cMHxpoHHOMy I 
ycMnMTenio. 1 3. n. <t>-ny, 3 mr ^ 
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H3o6pereHne othocmtca k ronorpacJ)MM, b Hacr- 
hoctm k ycrpoftCTBdM aha nonyneHMfl ronorpaMM m 
mokct 6bm> Mcnonb30BaHO Ann co3AaHMfl ronorpa- 
c})MMecKMX onrviHecKMX sneMenroB (r03) 6onbiiioro 
0opMaTa (ronorpa(J)MHecKMX AwcfepaKUMOHHbix pe- 
LueTOK, 30hhux nnacTMH, CBeTOAenwTeneM, Koppex- 
topob a6eppaunii m Apyrux), npMMeHneMbix b npe- 
UW3MOHHbixormiHecKMxnpM6opax[l, 2] aiajoneAnfl 
3anwcn KpynHora6apwTHbix M3o6pa3WTenbHbix ronor- 
paMM. npH C03A3HMM T3KMX TOHOrpaMM MMeWTCfl ABe 

npo6neMbi, orpaHMHUBaKXnne nonyneHwe SonbiUMX 
ra6apwT0B m bwcokom tomhoctm napaMeipoB: 1 He- 

06X0AWM0CTb <J)OpMMpOBaHMH A0CT3T0MH0 MOLMHblX 

SecujyMOBbix KorepeHrwux nyMKOB, o6ecnesMBaiomMX 
BbicoKyio (10-100 A>k) SHeprmo 3acB6TKM (Jxrrocnofl 

npn BblCOKOM B0Cnp0M3B0AMM0CTM MX npOCTpaHCT- 

B6HHbix m 3HepreTvmecKnx napaMeipoB; 2 Heo6xo- 
AMMOCTb nonyneHMfl 33A3HHOro MmepcfcepeHUMOHHoro 
nonfl (kin) Ha (JxnonnacTMHax 6onbiuoro A^aMeipa (> 
02 m) c bwcokom CTa6nnbHOCTbK) ero nonoweHMfl b 
npoopaHCTBe (nopnAKa 0.01-0,1 mkm) b TeseHMe 
BpeMeHM 3KcnoHMpoBaHMn (AecmKM MMHyT). Hcnonb- 
30B3Hne MMnynbCHbix na3epoB no3BonneT peuuMTb 
nocneAHKMO npoSneMy, oahsko B03HMKaiOT 3HanM- 
TenbHbie TexHMHeaaie TpyAHOcrm npM peanM3auMM 
nepBOil Ho3TOMy HaM&onbiijee pacnpoopaHeHMe 
nonynnnM MeTOAW 3anMCM KpynHoraSapMTHbix ro- 
norpaMM c noMOtuwo HenpepbiBHbix na3epoB c npM- 

MeHeHMeM MeTOAOB 3KTMBH0M CTa6nnM3aUMM pa3H0CTM 

cj>a3 perMCTpvipyKHUMX BonH (wnw oTHOCwrenbHOM <t)a3W 
nn) Ha 4>OTonnaciMHKe. AxroBHan CTa6MnM3auMn Hn 
ocHOBaHa Ha aBTOMaTwnecKOM KOMneHcauMM cny- 
naMHoro <J)a30Boro B03MymeHMn c noMOinwo uenM 

OTpMUaTenbHOM o6paTHOM CBH3M. COCTOfllUeM M3 

aneiopoHHoro ycmmenn m (J)a3ocABMraKXuero 3ne- 
MeKra, ycrraHOBneHHoro b onopHOM nnene ronorpa- 
ct)MsecKoro MHTep<J)epoMeTpa [3] CMmanoM oipa- 

607KM 06bJHHO Oiy>KaT BenMMMHbl, KOCBGHHO CBfi33HHbie 

co CMeiueHMeM W1. <t>opMMpyeMbie c noMomwo ao- 
nonHMTenbHoro MHTepi&epoMeTpa [3] npoeKUMOHHoro 
MMKpocKona [3] BcnoMoraTenbHoro l~03 [4] Oah3ko b 
cnynae 3anwcM KpynHoraSapMTHbix ronorpaMM npn- 
MeHeHMe tbkmx MeroAOB OKaawBaeTcn ManonpMroA- 
HbiM, nocKonw<y BcnoMoraienbHbie sneMeHrw MMeioT 
eonbiuwe ra6apwTbi m bhocht 3H34MTenbHbiM co6ct- 

BeHHWM 0a3OBblH LLiyM, MTO npMBOAMT K (J)OpMMpOBa- 

hmk) no>KHbix KoppeiowpyKHMMX cumanoa 

M3BecTH0 ycrpoMCTBO Ann 3annoi KpynHora6a- 
pvrmwx ronorpaMM, b kotopom Ann (t>opMMpOB3HMfl 
CMmana ynpaaneHMfl npMMeHeH MeTOA 33hmcm- 

CMMTblBaHMfl SKCnOHMRyKXUMMM fiy4K3MM M6T0A Ca- 
MOAM(J)paKUMM [5] yCTpOMCTBO COCTOMT M3 MCTOHHMKa 

KOrepeKTHoro ManyseHMR ronorpacfrMHecKoro mh- 
TepcJ)epoMeTpa, b oahom nnese KOToporo cfcopMMpy- 
eTCfl oGbeKTMBHWM, a b APyroM onopHWM nyHKM, yc- 
TaHOBneHHoro b onopHOM nnene 4»a30CABMraioiMero 
ycTpOMCTBa, coeAMHeHHoro c reHepaiopoM cMHy- 
coMAanbHbix cumanoB, 4>OTonnacTMHbi c pemcTpM- 
pyjouneii cpeAOM, o6naAa»oiueM cbomctbom caMO- 
AM(J)paKUMM noA B03AeMCTBweM ManyneHMfl, ycra- 
HOBneHHoro 3a cpeAOM 6noKa (t)OToperMCTpauMM f 



coeAMHeHHoro c 4>opMnpoBaTeneM cwrHana ynpaB- 
neHMH, bwxoa KOToporo coeAMHeH c Apynwi 4)a- 
30CABMra»ou4MM ycTpOMCTBOM, ycTaHOsneHHOM b o6v- 
eKTHOM nnese MKrep^epoMeTpa. 

B 3tom ycTpOMCTBe ponb BcnoMoraienbHOM ro- 
norpaMMbi BbinonHneT bo3hmk3 toucan b MOMenT 3anncvi 
b 4>a30BOM perviCTpupyKXMeM cpe^e nepBMHHafl ro- 
norpa^MMeacan apyioypa (wnw, TaK Ha3b)BaeMoe, 
CKpbnoe MSoepameHwe), Ha kotopom nyHKM j\e<&pa- 
rnpyjOT BcneACTBMe nsnenm caMOAMC^paxuMvi B pe- 
3ynbT3Te B3aMM0AeficTBMfl onopHoro m o6veKTHorb 
nyMKOB Apyr c ApyroM m c 3anMCbiBaeMbiM mmm 
CKpbObiM M3o6pa>KeHMeM, MHTeHCMBHOOb C8era 3a 
perMcrpwpyiomeM cpeAOM, npMHMMaenftorp 6noKOM 

<JX)TOperMCTpaUMM, 3aBMCMT OT Ct>a30BblX COOTHOUJeHMM 

Me>KAy onopHbiM m o6"beKTHbiM nyHKaMM. CnynaMHoe 
M3MeHeHMe pa3H0OM <t>a3 onopHoro m o6^e»aHoro 
nyMKOB (cJ)a30Ban noMexa) npMBOAwr k M3MeHeHMio 
MHTeHCMBHOCTM CBeTa, npMHMMaeMoro (Jx>TonpMeM- 
hmkbmm 6noKa (t^ToperviCTpauMM, m cneAOBaienbHO. k 
M3MGHGHMK) sneiopMHecKoro CMmana Ha ero BuxoAe. 
flnn noBbiiueHMfl HyBCTBMTenbHOcm onpeAeneHMfl 
(J)33obom noMexM npMMeHJieTcn npMHyAMTenbHan, 
Manan no BenMHMHe MOAynnuMfl pa3H0CTM 4>a3 * 
onopHoro m oSteKTHoro nyMKOB m perMcrpauMn cwrHana 
Ha MacTOTe MOAynnuMM. npMHyAMTenbHan MOAynauMfl 
BenMHMHbi F ocyiMecTBnneTcn c noMoiuwo 4>a30CA- 
BHraKDiuero yapoMCTBa, ynpaanneMoro reHeparopoM 
CMHycoMAanbHbix CMmanoa PemcTpaunn m ycMneHMe 
3neKTpMMecKoro CMmana Ha HacroTe MOAynnuMM m 
(J>opMMpoBaHMe oimana 0Tpa60TKM npOM3BOAMTCfl b 
(J)opMMpoBaTene CMmana ynpaaneHMa B cocraB 
(Jx)pMMpoBaTenfl bxoamt pe30HaHCHWM ycMnwienb m 
CMHxpoHHbiM A^TeKTop, CMman c KOToporo noAaercn 
Ha c))a30CABMraK>iJ4MM 3neMeHT Ann KOMneHcauMM 
mcxoahom (J)a30BOM noMexa HeAOcraTKOM ycrpoMCTBa 
ABnneTcn y3Kan oSnacTb npMMeHeHMn, orpaHMseHHan 
(t>a30BbiMM perMCTpMpyKMUMMM cpeAaMM M HM3Kafl 
CTa6nnbHOCTb MHTep<t>epeHUMOHHoro nonn, o6yc- 
noBneHHan ManbiM ypOBHeM CMmana caMOAH())paKUMM 
no cpaBHeHMK) c ypoBHeM ujyMa 

HaMSonee 6hm3kmm TexHMMecKMM pemeHneM, 
Bbi6paHHWM HaMM b KaMeoBe npoTOTMna, nanneTcn 
yCTpOMCTBO Ann 3anMCM KpynHoraSapMTHbix ronorpaMM 
[6] cocroniuee M3 McrosHMKa KorepeHTHoro M3ny- 
neHMfl, ronorpa<t)MHecKoro MHTepctiepoMerpa. onopHoe 
m o&beKTHoe nnenM KOToporo omvmecKM C8B3aHu c 
HaHeceHHOM Ha (Jx)TonnacTviHKy penicTpMpyKXueM 
cpeAOM, o6naAaK>meM cbomctbom caMOAM<t)paKUMM 
noA B03A6MCTBMeM M3nyneHMfl, yaaHOBneHHoro 3a 
cpeAOM 6noKa <t>OToperMCTpauMM, coeAMHeHHoro c 
(J>opMMpoBaTeneM CMmana ynpaaneHMn, pfia 0a- 
30CABMraK)iuMX ycrpoMCTBa, oaho M3 kotopwx coe- 
AMHeHO c bwxoaom reHepaiopa CMHycoMAanbHbix 
oimanoB, a APyroe c <J>opMMpoBaTeneM ynpaanniou^Mx 
cwmanoB, BbinonHeHHbiM b BMAe nocneAOBaienbHO 
coeAMHeHHux anreSpaMnecKoro cyMMarapa m cmhx- 
poHHoro ycunMTenR 

B 3tom - ycTpOMcree CTa6nnM3ai4nn nonoweHMn 
MHTepcfcepeHUMOHHoro nonn OTHOCMTenbHO pemcr- 
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pwpyeMOM nepBMHHofi ronorpac^MMecKOii crpyiaypbi 

(firC) CTaHOBMTCfl B03M0>KH0M He TOJlbKO A™ 0330 BOM, 

ho An« aMruimyAHOM m aMnnwryAHO— <J)330bom pe- 
mcTpwpyiomeM cpeAW- Mcnonb30BaHwe AByx (Jx>~ 
TonpneMHUKOB b 6noKe (JxrroperMCTpauwM m anre6- 
paMMecKoro cyMMaiopa b 6noKe ynpaaneHMfl no3BO- 
nwno noBbicwTb wyBCTBMTenbHOCTb cnaeMbi m ocy- 
mecTBnjfrb 3anna> ronorpaMM b nio6bix perwcrpM- 
pyioiunx cpeAax 

HeAOCTaikaMM 3Toro ycTpOMCTBa HanaeTcn ero 
cnox^ocTb, OTcyTCTBue npaMoro KOHrpona Kasecma 
3anncwBaeM0M ronorpaMMH m HM3Koe KaHecreo cfra- 

30B0H KOppeKUMH HM3K0e KaMeCTBO KOppeKUMM 

oSycnoBneHO Manofi BenwHMHOM oTHOweHMfi BenMMMHbi 
ynpaanflknuero aunana k luywiy, mo npuBOAm k 
HW3K0My KanecTBy ronorpaMMbi. noBbiiueHHaa 
oio>KHOCTb pa ccMaTpMBa eMoro ycrpoMCTBa CBH3anbi c 
TeM, 4T0 b cnynae 3anncn KpynHora6apmHbix ronor- 
paMM (J)a30Ban noMexa dF paanMHHa b pa3Hbix TOHKax 

(J)0T0rUiaCTV1Hbl, n03T0My npM OTCyTCTBMM KOHTpOflfl 

KaseciBa 3anwcw bo3hmk36t Heo6xoAHMocn> mc- 
nojib30BaHMfl MHoro3neMeHTHbix KpynHora6apnTHbix 
Maipnu (Jx)T0npvieMHMK0B, conpn>KeHHbix co cno)K- 

HblMM MH0r03neMeHTHblMM (J>a30BblMM KoppeKTopaMH 

yMeHbiueHMe BenMHMHbi cumajia ynpaaneHMfl (cwmana 
caMOAwcfcpaKiJiMM) c8fl3aH0 c yMeHbiueHneM nnoTHOcrw 
moluhoctw pervicrpMpyeMbix nyHKOB no Mepe pocra 
raSapwTOB (JxrronnacTMHbi npw 4>MKCnpoBaHHOM 
moiuhoctm na3epa. yBennneHMe ujyMa b TaKOM ycr- 
poMCTBe o6ycnoaneHO nonaneHMeM AononHWTenbHbix 
ct>a30Bbix noMeXp CBH3aHHbix c B3anM0&nnflHneM 
aneMeHTOB MHoroaneMemvioro $a30Boro Koppeioopa 
TexHMsecKMM 3(J)(})eKT ot npeAno>neHHoro hsmm 
ycTpOMCTBa 3aKnioMaeTCfl b noBbiweHMM KasecrBa 
KpynHora6apwTHbix ronorpaMM. ycrpoMCTBO Aocra- 
tohho npocTO b M3T0T0Bn6HHM, He Tpe6yeT ncnonb- 
30BaHMfl MHorosneMeHTHbix cJ)a30Bbix KoppeiaopoB M 
(J)Otoamoahwx Matpwu, no3BonaeT npOBOAMTb 3anncb 

BblCOKOKaHeCTBeHHUX ronorpaMM C 3<JwJ)eKTVlBHblM 

AwaMeTpoM ao 1,5 m c ncnonb30BaHneM cepMiwux 
na3epoB HenpepwBHoro agmctbh^ b ycnoBwnx craH— 
AapTHOM ronorpa<t>M4ecKOM na6opaTopnn 

TexHMnecKMM 3<t>(t)eKr AocniraeTCfl TeM, hto 
ycrpOMCTBO BbinonHeHO b bmag MHTepcfrepoMeTpa Ann 
3anncn ronorpaMM, coBMemeHHoro c CMcreMOM 
cne>KeHHfl 3a KanecTBOM 3anncn m cwcTeMOM (J>a30B0M 

KOppeKUMM, B KOTOpOM KOMneHCaUMfl (})a30B0H noMexM 
np0M3B0AWTCfl AByMfl npOCTWMM OAHOSneMeHTHblMM 
<t)a30CABMraK>U|MMM ynpoMCTBaMU, OAHO W3 kotopwx 
ycrpaHneT HeoAHopoAHyio no nonio ronorpaMMW 
cocTaBnaiomyio 4>a30BOM noMexw. 

ripn nccneAOBaHUM Ha mm noKa3aHO. mo cuman 
caMOAM(J)paKUMM Ha BbixoAe anre6panMecKoro cyM- 
MaTopa, M3MepeHHbiM Ha MacroTe MOAynnuwi W (nn6o 
Ha MacroTe 2n). MO>KeT 6bm> ncnonb30BaH Ann 
Komponn KasecTBa aMnnmyAH0-<t)a30B0M ronor- 
pac|)MHecKOM crpyiaypbi b npouecce sKcnoHnpoBaHMn 
npM AOMMHMpoBaHMM b Hew <J)a30B0M (nw6o aMnnw- 
TyAHOfi) cocTaannKHMMX llpoBeAeHHbie M3MepeHwn 
KanecTBa ronorpa4)MHecKOM crpyiaypbi b peanbHOM 



MaauTaSe BpeMeHu b pasnux Tosxax (o6nacrmx) ro- 
pwBOHTa/ibHO w BepiviKanbHO ycTaHoaneHHOM KpynHO- 
ra6apwmoM 4>oTonnacTMHbi noKa3ano, hto Ann no- 
nyneHMfl BwcoKOKaMecrBeHHbix ronorpaMM AOCTaroMHO 
ucnonb30BaTb Bcero nmih ABe o6nacrrvi pemnpvh- 

pyKXUeM CpeAbl, Heo6xOAMMblX AnH CSMTWB3HMfl 

cMrnanoB caMOAnc^paKUMK MccneAOBaHMfl 3aBwcw— 
mo cm BenMHMHbi 3tvix CMTHanoB ot napaMeTpoB cpeAbi 
m sneiopOHHOM cxeMbi no3BonnnM C03A3Tb npocroe 
ycrpoMCTBO c TexH mm e ckm mm xapaKTepMCTMKaMM, 
oSecnesMBaioiAMMM AocnDKeHMe ynasaHHoro Tex- 
HMsecKoro 3(J)(t)eKTa. 

Ha <J)mt. 1 noKa3aHa 6noK-cxeMa npeAnaraeMoro 
ycTpOMCTBa. YcTpOMcreo A^fl 3anMCM KpynHora6a- 
pMTHux ronorpaMM coAep>KMT mctomhmk 1 KorepeHT- 
Horo M3nyneHMfl t nonynpo3pasHoe 3epKano 2. "myxMe" 
3epKana 3, 4 m 5, oaho M3 kotopwx 3 ynpenneHO Ha 
MarHMTOCTpMKL(MOHHOM sneMeHTe m oSpasyeT nepBoe 
(J)a30CABMraKHMee ycrpofiCTBO, ppyvue 4 m 5 yxpen- 
neHbi Ha nbe303neMeHTax m o6pa3yior sropoe m Tpen>e 
4>a3ocABMraiomMe ycrpoMCTBa, cooTBeTcreeHHO nMH3w 
6, (twpMMpytoiuMe onopHbiM m o6beKTHbiM nyMKM 
Hy>KH0M KOH^MrypauMw, reHepaTOp 7 CMHycoMAanbHwx 
CMmanoB, pemcrpMpyKxuan cpeAa 8, nnH3bi 9, cfxv- 
KycwpyioiuMe M3nyMeHMe Ha 6noK 10 (JwraperMcrpauMM, 
4>opMMp0BaTenb 11 CMmanoB ynpaaneHwa. KOMna- 
paTOp 12, sneiopoHHbiM Knios 13. ^ 

Ha <|)Mr. 2 npMBeAeHa 3aBMCMM0Ob cwmana 

KOHTpOnfl OT BpeMeHM 3KCnOHMpOBaHMfl Ha BblXOAe 

AononHMTenbHoro cmhxpohhoi*o ycvmMTenn, ycra- 
HoaneHHoro b nepBOM (cnnouJHbie KpwBwe) m bo btopom 
(nyHKTvipHbie KpMBbie) KaHane npw BbiKntoneHHOM 

yCTpOMCTBe (KpMBbie 1 M I), npM OAHOIOHanbHOM 

(KpMBbie 2 m Z) m AByxKaHanbHOM (KpMBbie 3 m 3") 
pe>KMMe pa6o™ ycrpoMCTBa. 

Ha <t>nr. 3 npwBeAeH npMMep KOHKpemoro bw- 
nonHeHMfl ycrpoMCTBa Ann 3anwai KpynHora6apmHbix 
ronorpaMM Ha BepTMKanbHO ycraHoaneHHOM (Jx)Ton- 
nacTMHe. BenMMMHa nnomaAM o6naaeM 1 m 11 pe- 
rMCTpMpyKHueM cpeAw perynMpyeTcn c noMOiuwo am- 
a<|)parM 14, <Jx)TonpMeMHMKM 15 cocTaannwr 6noK 
cJwTopemcTpauMM, cyMMaTOpbi 16 m CMHxpoHHbie 
ycwnwTenM 17, 18, 19 m 20 coaaanniOT 4>opMMpo- 
BaTenb CMmanoB ynpaaneHMn, jx&a BbixoAa KOToporo 
noAKnKweHbi k KOMnaparopy 12, bwxoa KOToporo 

COeAMHeH C SneKTpOHHbIM KniOMOM 13. 

ycrpoMOBO pa60TaeT cneAyioiUMM o6pa30M. 

PlynoK CBeTa ot MCTOMHMKa KorepeHTHoro wsny- 
seHMfl 1 AenwTCH no/vnpo3paMHWM 3epKanoM 2 Ha ABa 
nynio, oamh M3 kotopwx (onopHWM) c noMOiuwo nMH3bi 
6 m <J)a30CABw*aK>mero ycrpoMCTBa 5 HanpaanneTcn Ha 
(txrronnacTviHy 8. ApyroM nysoK (oGbeioHbiM) npoxoA^r 
4>a30CABMraKxuee ycrpoMCTBO 3, nMH3y 6, <ba3QCj\- 
BMraK>mee ycrpoMCTBO 4 m TaioKe HanpasnneTCfl Ha 
4>0TOnnacTMHy, Ha KOTopofi MMeeTCfl cnoiS ronorpa- _ 
(J)MHecKOM perMCTpMpyKHueii cpeAw. Bo3HMKaiomee 
npM MHTep4>epeHUMM onopnoro m oGbeiOHoro nysKOB 
MHTepct>epeHUMOHHoe none (HH) perwapMpyeTcn Ha 
cJ>OTonnacTviHe b bmag nepBMHHOM ronorpa(t)MHecKOM 
crpyKiypbi. B pe3ynbT3Te caMOAM(|)paKUMM onopHWM m 
o6"beKTHbiM nyMKM, npoujeAiune pemcrpMpyioiMyjo 
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cpeay. C0Aep>KaT MH(J>opMauMK> Kan o npupoAe nrC, 
TaK mo ee cnynaMHbix CMemeHwax o-mocmenbHO MR 

Hnfl CMHTbJB3HHfl 3T0M MH(J)0pMaUKM 33 (JX)TOTUiaCTVlHOM 

ycTaHoaneHbi-ABe nnH3W 9, (JwHycupyioiuMe cseT Ha 
(J)OTonpneMHHKM AByxnaHanbHoro 6noKa ctxrrope- 
rMcrpauMM 10. buxoa KOToporo coeA^HeH c AByxxa- 
HanbHbiM <J)opMMpoBaTejieM cwmanoB ynpaBneHwn 11, 
cocrofliuMM M3 anre6paMHecKwx cyMMaropoB. coe- 

AMHeHHNX C CMHXpOHHbIMM yCMnWTeflflMH Ha BblXOAe 

6noKa ct)OTopemcTpaunM na>KAoro KaHana c^ototok 
MMeeT rapMOHMHecKwe cocTaanHKHUMe Ha sacTOTax 0, 
W, 20 m t. A Ha BbixoAe a/ire6panHecKoro cyMMaTOpa 
b Ka>KAOM KaHa/ie b 3a bmcmmoctm ot Tuna pemcrpw- 

pyKHneii cpeAW cfeopMMpyeTcn cyMMapHbiii U + nn6o 

pa3H0C7HbiM U~ cuman Ha yKa3aHHux rapMOHMKax 

H3BeCTH0, MTO npti AOMMHMpOBaHMM aMHTIHTyAHOM 

(cJ)a30B0M) cocraBnaiomeii aMnnnryAHO— <J)a30B0M nrC 
Ann (J)opMMpoBaHMfl cwi-Hana ynpaaneHkw (f>a30BbiM 
KoppeiaopoM Mcnonb3yeTC« cwman U Q + ( u 2n ~J- 
nosTowy ecriM npwMeHfleTCfl perwcTpwpyiomafl cpeAa c 
npeMMyiuecTBeHHO aMnnmyAHOM nrC, to b Ka>KAOM 
KaHane oamh M3 cmhxpohhux ycMnwTenew HaapaMBa- 
eTCfl Ha nacroTy W m Ha ero BwxoAe CHMMaeTcn cwman 
ynpaaneHMfl U^*. nponopuwoHanbHwfi 4>a30BOM no- 

Mexe dF. B cnynae npeMMymecTBeHHO ct>a30B0H nrC 
3tm ycwiHTenM HaapaMBaiOTCH Ha nacroTy 2Q m Ha mx 
BbixoAe CHMMaeTCfl cwman U^-. Taione nponop- 

UMOHanbHbiM dF. 

npoBeAeHHbie Hawiw MCcneAOBaHHn noKa3anw, hto 
b cnynae npewMymecTBeHHO aMnnnryAHOM nrC Be- 

nMMHHa (U 2 ^+ ) 2 nponopuMOHa/ibHa AMcfepaKUMOHHOM 

3(t)(t>eKTviBH0CTM h. KOTopan HBnneTcn MGpofi KaHecroa 
ronorpaMMbi B cnynae npeMMymecreeHHO <|>a30B0M 
ronorpaMMbi TaKofi BenMMMHOM. nponopunoHanbHOH h, 

HBn«eTC« (U Q -) 2 . 

H3MepeHne ynasaHHbix bsjimsmh no3Bonnno. bo- 
nepBbix, npoBOAMTb onepaixBHbiM Komponb KanecTBa 
3anncn b i«>kaom TOMKe (JxyronnacTWHbi. onpeAennn 
TeM caMbiwi pacnpeAeneHne dF no nonio ronorpaMMbi 
M BblHBHflfl MMHMManbHOe hhcho KaHanoB. AoaaiOMHoe 
Anfl 3(J)(t)eKTMBH0M KOMneHcauMM dF. BO-BTOpWX, 
3KTV1BH0 BJlMHTb Ha fipOUeCC (J)a30B0M KOppeKIJMM 

MNieHHO b Tex o6nacrox (txnonnacTMHbi, rAe BenwHMHa 
h MeHbuie AonycTMMOil flnn 3Toro b k3>kaom KaHane 
yaaHOBneH AononHHTenbHO cmhxpohhum yomMTenb. 
HaopoeHHbiM Ha Hacroiy 2Q, ecnw nrC npeMMy- 
mecTBeHHO aMnnmyAHaa nn6o Ha sacroTy W. ecnw 
nrC npeMMymeoBeHHO (J)a30Baa Cumanbi kohtpojia c 
3tvix ycvinwTeneii noAaKTrcfl Ha KOMnapaTop 12. b 
kotopom npoMexoAwr cpaBHeHwe cnma/ia kohtpoha 
oTHOCvrre/ibHO onopHOM (AonycmMOM) BenwHMHbi. 

riOCKOJlbKy Be/lHMMHbl CMTHaflOB KOHTpOnfl M0H0T0HH0 

paoyr b TeseHMe BpeMeHM SKcnoHwpoBaHMfl KaK 



(fcyHKUMfl V 7) ( t ) . TO B K3MeCTBe OHOpHOrO MOlOJlb- 

3yerai CMTHan Komponfl ochobhoto KaHana. conpn- 
weHHoro c o6nacTbK> perviCTpwpyK>meM cpeA". b ko- 
topom KaneciBO nrC He xy>Ke AOnycmMono V^V o . rAe 

tj Tpe6yeMoe 3HaseHne AMcjDpaKUMOHHOM 3(t)(J)eK- 

o 

tmbhoctm ITC). Eoim cMman KOHTporifl BTOporo KaHana 
MeHbiue, neM BennnnHa aimana KOHrpona nepeoro 
KaHana. to Ha BbixoAe KOMnaparopa Bwpa6aTb)BaeTCfl 
cuman, KOTopwii. nocrynan Ha ynpaanflioiuMM bxoa 
aneKTpOHHoro KfiK>sa 13, OTKpwBaeT ero. Cuman 
ynpaBJieHUfl co BToporo cJ>a30Boro ycwnwrenn oc- 
HOBHoro KaHana nocrynaeT Ha ct>a30CABMraK>mee 
ycTpOHCTBO 4, KOTopoe KOMneHCwpyeT oahopoaho 
pacnpeAeneHHyK) no non»o ct>OTonnacTviHKM <t>a30Byio 
nOMexy. Cum an ynpaeneHMn co Broporo (J)a30Boro 
ycvinwTenn BToporo KaHana nocrynaeT Ha BTopofi bxoa 
aneKTpOHHoro Knjona. B cnysae, KorAa Knion otkpwt. 
cwTHan c ero BwxoAa nocrynaeT Ha <J)a30CABwraiomee 
yopoMCTBO 5. KOTopoe KOMneHCwpyeT HeoAHopoAHO 
pacnpeAeneHHyK) noMoy no nonio (J>OTOnnacTMHbi. 
TaKMM o6pa30M. c noMOuibio AByxKaHanbHono (J)a- 
30Boro KoppeKTopa, conpnweHHoro c j&ym o6nactnMM 
perMopMpyKHueM cpeAw, mo>kho CKOMneHOipoBaTb 
nOMexy m 3anncaTb KaMecTBeHHyio ronorpaMMy. Bw6op 
Hwcna ipe6yeMbix o6nacTew. mx pa3Mep m Mecrono- 
no>KeHMe Ha nnacruHe onpeAennncn mcxoaa M3 Teo- 
peTMMecKoro aHann3a m M3MepeHvin cwrHanoB koht- 
pona 

B cnyMae 3anncn ronorpaMMbi MHTeHCMBHOcrb HCl. 
pemapMpyeMan Ha <J)OTonnacTHHe. pacnonoweHHOM b 
nnocKOcm X 2 Y 2 , onpeAenneTCH BbipaweHweM: 

I=|R | 2 +|S | 2 +2S R cos[*(x ,y .t)+. 

1 o 1 1 o 1 o o 2 2 

+5^(x 2 ,y 2> t)] f (1) 
rAe R Q m S q aMnnwTyAa onopHOM R m o6be»OHOM S 
BonH; 

*^2' Y 2* ^ 3aA3HHafl Mn B TOMKe X 2 * Y 2 

OTHoewTenbHO ct>a3bi b hckotopom TOMKe. npMHjrroM 3a 
Hasano OTCseTa; 

dF(X . Y . t) oTOiOHeHwe (J)a3bi Mn b tohkc , 

x 2 2 2 2 

OTF. 

B cny^ae Mcnonb30BaHMn b cwcreMe aiaMBHOM 
cTa6nnn3aunn MH MeTOAa lOMepeHkW (J)a30B0ii no- 
mgxm c npwMeHeHweM BcnoMoraTenbHoii rapMOHM- 
secKOM MOAynnuwew c})a3bi onopHOM BonHW Ha HacroTe 
W m BUAeneHMfl cwmana OTpa6oTKM MeroAOM cmhx- 
poHHoro AeTeKmpoBaHwn Ha stom nacroTe. BenMMMHy 
dF mo>kho npeACTaBWTb b BKAe 

dF(X 2' y 2 >t)=9 N (X 2' y 2 ,t)+ ^C (X 2 ,y 2' t) 

+<p sinflt, (2) 

rAe <p 4>a30Ban noMexa kin. BbBBaHHan rnaBHbiM 

N 

o6pa30M TpyAHOKomponvipyeMbiMM MexaHMsecKHMw m 
TennoBWMM bo3agmctbmhmm Ha orrrvmecKyK) CMCTeMy. 



2082994 10 



<P c <t>a30Bbifi CABur W"l. o6ycnoBneHHbiw abh- 



>neHMGM <t>a30Boro Koppeiaopa; 



<p atAnnvnyna BcnoMoraTenbHOM <}>a30B0M mo- 

d 

AynflUKM HIT 

AMnnwTVfla <p Aon>KHa 6bm> mhoto MeHbwe Be- 

d 

nnHMHW <p . flonycK Ha BennswHy S$ b npouecce 
3KcnoHMpOBaHMH onpeAenneTcn AonyowMbiM chw- 
weHweM AM(J>paKUMOHHOii 3<J)(J)eKTMBHoaw h w/wnM 
OTHOLueHMfl cwmana k wyMy T03 no cpaBHeHMio c 
BennMUHSMM, AOcnoKMMbiMM (npM npoHMX paBHbix 
ycnoBMflx) b MAeanbHOM cxewie 3anncn Ecnn 3a Kpw- 
TepvtH KasecTBa ronorpaMMU npviHfnb CHwneHMe h Ha 
10% to AonyCTMMoe 3HaneHMe dF Ann B03MymeHMM 
Tvtna rapMOHnwecKHX ocumtwrumm coaaBMT BenuMMHy 

p/5.. 

npvi 3anncw HeSonbUJMX ronorpaMM 3aBMCMM0Ob 
to ot X , Y BecbMa cna6a, nosTOMy Ann aa6M- 

^N/ 2 2 w 

nn3auMM Mil OTxa3biBaeTcn npwroAHOM npocTemuan 
aioviBHan cucTeivia c KoppeKropoM nopuweBoro Tvina. 
Ann KOTopoPi <p Q Taione He 3aBncnr ot X 2 . Y 2 B cnynae 
ronorpaMM 6onbiuoro A^aMeTpa -mnnHHa cwiyauMn. 
KorAa Ben mm a <p^ a cneAOBaTenbHO. 5$ paanMHHa b 



OCHOBHUMM npMHMH3MW, KOTOpbie npMBOA«T K HO- 

nBneHMK) (J)a30BOM noMexM, 3aBMcnmeM ot koopamh3t 
X Y Hsnnwrcn AnyioysuMM noKa3aTenn npenoM- 

2* 2' 

neHwn B03Ayxa n . CMemeHwn mctohhukob o6i>eKTHOM 
m onopHOM BonH, a Taione KOHConbHwe m MeM6paHHbie 
KoneBaHMH (JxrronnaaMHbi. Onyioyamw o6yc- 

noBneHbi HanuMweM rpaAneHra TeMneparypw grad T b 
noMeiueHMM m npn grad T < 0,01 rpaA/M mmm mo>kho 
npeHe6peMb, hto AOcrviraeTcn c noMOujbK) ycraHOSKM 
Tennon3onnpyKHiinx orpa>KA6HWM m BWHOca mctoh- _ 
hmkob TennoBNAeneHMM 3a npeAenu ronorpacfcwHecKOM 
nnuTbi. PaccMOTpuM yxa3aHHyK) 3aBMCMMOOb Ann 
AOcraTOHHO pacnpocrpaHeHHoro cnynan 3anwcM ro- 
norpaMMW AByMfl paCXOAniMMMMCfl C<t>epMHeCKMMM 
OnOpHOM R M 06l>eKTH0M S BOnHSMM. C(JX)pMMpOBaH- 
HblMM MCTOMHMKaMM CBeT3. MMeiOlUMMM KOOpAMHSTblX^ , 

Y Z } mX , Y . Z } cooTBeTcreeHHO. OoTonnacmHa 

R' R 111 

pa.cnonoweHa b nnocKOcro (X 2 , Y 2 ). KOtopan otctomt 
ot Hasana koopamh3t Ha pacoonHMM d^ = z^. Bbi- 
paweHMe Ann BenMMMHbi dF b npow3BonbH0M TOHKe c 
KOopAMHaTaMnX 2 , Y 2 , Z 2 } c yneTOM n & = 1b na- 
paKCwanbHOM n pM6nM>KeH mm npMMeT bma 



pa3Hbix TOHKax 4>OTonnac7viHbi. 



-x 




z -z 

2 R 



Z -z 

2 R 



(3) 



rAe k=27r/A (1 AnMHa BonHW. wcnonb3yeMan npn 
3anMCM). kb Bbipa>KeHMn (3) bmaho, hto M3MeHeHMe 

BenMMMHbl F M0>KeT 6blTb BW3B3H0 CMeiMCHMeM MC- 

tohhmkob cseTa m (J)OTonnacTMHbi BAonb nio6oro 
HanpasneHMn, OAHaKO Ann tmhmmhwx ycnoBMM ro- 
norpac|)M4ecKOM 3anMCM yKa33HHbie cMemeHwn BAonb 
HeKOTopwx HanpaaneHMM HacTonbKO Manw, hto 3a- 
BMCMMOCTbK) dF ot hmx mo>kho npeHe6pesb. B Macr- 
hoctm HaMM noKa3aHO. hto npM yaaHOBKe Ha ronor- 
pact>MHeeKOM nnwTe 4>OTonnacTMHw m 4>opMMpyK)meM 
onrviKM b BepTMKanbHOM nono>KeHMM mo>kho He ynM- 
TbiBaTb CMeiueHMe mctohhmkob CBeTa BAonb Bepm- 
KanbHOM ocm dy^dy^O, a Taione nonepeHHwe 
CMemeHMH 4>OTonnacTMHbi dy^-dx^O. 

npoBeAeHHbie M3MepeHM« KanecrBa 3anMCbiBaeM0M 
nrc b peanbHOM Macurra6e BpeMeHM noKa3anM, hto b 
ycnoBMnx ronorpa(J)MHecKOM na6opaTopMM Han- 
6onbtuMM BKnaA b cJ>opMMpoBaHMe HeOAHOpOAHOM 
(AByMepHOM) no nonio ronorpaMMW coaaanniomeM 
4>a30B0M noMexM bhocrt KOHConbHwe (npM Bepnt- 
KanbHOM yaaHOBKe ^OToruiacrviHbi) m MeM6paHHbie 
(npM ropM30HTanbHOM yaaHOBKe (JwTonnacTMHbi) ko- 



ne6aHMR 3to no3Bonnno Ann CHMTbiBaHMfl CMmana 
caMOAMC^paKUMM m (J>opMMpOBaHMfl KOppeKTMpyKXijero 
CMmana Mcnonb30Ba*rb nMiub ABe o6nacrM (I m II) pe- 
mcTpMpyKHueM cpeAw. conpnweHHwe c AByMn tea- ^ 
HanaMM Snona (|)OToperviCTpauMM. npM ropM30HTanbHOM 
yaaHOBKe btopom o6naob»o (II) nanneTcn ynaooK b 
uempe cfcOTonnaouHbi, npM BepTMKanbHOM yaaHOBKe 
ynaaoK, npMMWKaiou4Mii k BepxHeM rpaHM (Jx)Ton- 
naoMHW. npM 33AaHH0M nnoTHoaw molmhoom M3ny- 
neHMfl Ha (J)OTonnaaMHe aMnnwryAa cnmana yn- 
paaneHMfl b I w II KaHanax nponopuMonanbHbi con- 
pnweHHbiM c A3HHWM KaHanoM nnoiuaAflM pema- 
pMpyiomeM cpeAW S m S cooTBeTOBeHHO. Mmhm- 

1 2 

Ma^bHue BenuMMHw ruiomaaeii onpeflenmorcw W3 
ycnoBMM 

5*(t)<k i «U i (t)S i (4). 

5*(t) <k «U (t)S (5) 

rfle k n k KoactxJwuMeHTbi npeo6pa30BaHnn 
anetapusecKoro cnmana b senMMUHy 4)a30Boro 
cMeiueHiw cpa30cflBnraiomero ycTpoMcrea b I m II 
KaHane cooiBeTCTBeHHo; 



ON 
00 
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U m U aMnnwrvAW cwrnanoB ynpasneHMR no- 

12 

nyMeHHbie npn eA^HMMHoii nnomaAM pemc7pMpy>omen 
cpeAw b I m II KaHane, cooTBeTCTBeHHO. 

YcnOBMfl (4) M (5) HBJlflJOTCfl Heo6xOAMMblMM. HO 

HeAocraTOMHbiMM Ann 3anncw BbicoKOKaHecrBeHHbix 
ronorpaMM b cnynae HeoAHopoAHOM no nonio <Jx>- 
TonnacTMHbi BenwHMHW 5$. nocKonbKy BwnonHeHwe 
3TV4X ycnoBMii b MOMeHT t= t 3a cmgt yBenvmeHMfl S t 
M S mo>k6t npwBecTM k yxyAweHwo (t)a30B0M KOM- 
neHcauwM b nocneAyxxUMe momchtw BpewieHu 3to 
npOMexoAWT BcneACTBMe HeaAeKBaTHOcm noKanbHoro 

OTKTIMKa (t>a30B0TO KOppeKTOpa BeJIMMMHe (t)a30B0M 

noMexM b npon3BOJibHOM TOHKe cJ)OTonnacTMHbi npn 
6onbUJnx 3HaMeHMflx S m S nosTOMy KpOMe ec- 
TecTBeHHoro orpaHwneHMH csepxy Ha BenMMMHW S j * 
S/2 m S — S/2 (rAe S nnomaAb ronorpaMMw), Ann 

2 

hmx Aon>KHO BbinonHflTbCfl ycnoBwe 



+ j — -*J 



•grad 5$ ^<5<I> n (6). 
i ti e r i Aon 

rAei= 12; 



6$ AonycTMMoe cpeAHeKBaApaTMMHoe 3Ha- 
neHMe ^5*330bom noMexM. ycpeAHeHHoe 3a BpeM* 
3KcnoHnpoBaHMn; 

grad rpaAueHT M3MeHeHnn BenwHMHw c|)a30B0M 

noMexw 6$ i b o6nac7M 0OTonnacTviHw c nnomaAwo 
S i BAonb HanpasneHMfl r c Haw6onbtiJWM M3MeHeHMeM 

BenHMMHbl 5$. 

nocKonbKy BenMHMHa dF^ Qn oio>khwm o6pa30M 
cBA3aHa c 3aAaBaeMofi BenMHMHofi 7) flon . to m3k— 
CMManbHoe 3HaseHwe S t onpeAenneTcn 3MnnpMHecKn. 
wcxoAfl M3 M3MepfleM0fi AonycTMMOM Be/iMHMHbi cwr- 
Hana kohtpojir 

B 43CTH0M cnysae BepniKanbHO yoraHoaneHHOM 
(J)OTonnacTviHbi o6nacib I, npMMWKaKHuan c HvoKHew 
nacTbio 4>07onnacTMHbi, conpnweHa c nepBWM (oc- 
hobhwm) KaHanoM, oamh bwxoa KOToporo noAKmoneH k 
(J)a30B0My KoppeKtopy nopwHeBoro Tuna. 3tot <J)a- 
30bwm KOppeKrop KOMneHCMpyeT OAHopoAHy»o no nonio 
(t)OToruiacTMHbi coaaanflKHMyio <J)a30B0fi noMexn 
DocKonbKy b HkOKHen Hacrvi 4)OTonnacTMHbi HeoAHO— 
poAHan cocTaanfliomafl BenwHMHW 5$ Mana, to b 
oSnacm I npoMexoAMT KOMneHcauMfl dF. nptmeM 
nnomaAb S onpeAenneTcn ycnoBM*MH (4) m (6). B to 
>ne BpeMfl b o6nacTM II, conpaweHHOM co BTOpbiM 
(AononHWTenbHbiM) KaHanoM MMeeT Mecro mmcto He- 
OAHopoAHafl no nonio cocTaanniomafl dF, Koropan 
KOMneHOipyeTCfl (J)a30CABnraK>iMMM ycTpoucTBOM, 
ocymecTBnflKHMHM noBopoT BonHOBoro 4>poHTa ot- 
HoewTenbHO ropn30HTa/ibHOM ocm, KOTopan pacno- 
no>neHa TaK. mto6w npw pa60Te ct>a30cABnraK)mero 



ycTpOMCTBa 5 b o6nacm 1 He B03HHKajia oAHopoAHan 
cocTasnfliomafl 4>a30BOM noMexn CneAyeT OTwervrrb, 
mto b cnysae, KorAa <J>a30Ban noMexa npoflBJinera b 
BHAe MeM6paHHbix KOJieSaHwiS (|)OTonnacTviHbi, b Ka- 
necTBe npocroro (J)a30CABnraKXJ4ero ycTpowCTBa bo 
btopom KaHane MO>KeT 6brrb ncnonb30BaHO rn6Koe 
3epKano c oAHoaneMeHTHWM ocecMMMeipMMHbiM 
nbe303neKTpMMecKMM npviBOAOM. 

Hnn nccneAOBaHMfl ycnoBMM (J>opMnpoBaHMfl 
cumanoB ynpaaneHun m KOHTponn Ha ttxnonnacrviHe c 
3(J)(J)eKTviBHbiM A^aMeTpoM 0,7 m 6unw BWAeneHw ABe 
o6nacTM A^aMeipoM 100 mm nyieM ycraHOBKM n03aAM 
Hee 3KpaHnpyK)mwx Ana(t>parM. riepBaa M3 o6nacTeM 
(I) pacnonoweHa b HM>KHeM sacTM, a APyran (II) b 
BepxHew Hacrvi nnacTviHbi (ct>nr. 2). B KasecTBe pe- 
mcTpHpytoiuefi cpeAw ncnojib30Banncb nneHKM 
xanbKoreHMAHoro creKnoo6pa3Horo nonynpoBOAHMKa 
(XCn) m cnoeB 6nxpoMnpoBaHHOM >KenaTMHW (BX>K). 
Ha 3tom we pwcyHKe npeACTaBneHbi 3aperMcrpnpo- 
BaHHbie Ha 3anoMMHaK>meM ocunnnorpa<|)e Bpe- 
MeHHUe 3aBMCMMOcni cwmana Komponn, nonyneHHbie 
npn oTwiKweHHOM ycrpoHCTBe Ann 3annoi npynHO- 
ra6apwTHbix ronorpaMM (KpnBbie 1 m 1), npw Btcnio- 
seHHOM nepBOM (KpMBbie 2 m 2) m btopom (KpMBbie 3 m 
3) KaHanax Bmaho, kto npw AByxnaHanbHOM pe>KMMe 
(J)a30Ban KOppeKmm MMeeT Mecro b o6ewx oSnacrox. b 
to BpeMfl naK npn OAHOKaHanbHOM pe>KMMe pa60TW b 
BepxHePi nacm (JwTonnacTMHbi npowcxoAMT nmub 
sacTMHHafl KoppeKuwn <J>a30B0M noMexM kin. ripn 

OTKniOHeHHOM CMCTeMe Cj)a30B0M KOppeKUUM H3M He 

yAanocb nonyMMTb KaMecTBeHHbix ronorpaMM. 

B npeAnaraeMOM n3o6peTeHMM hobwm nanneTCfl to, 
hto b yapoMCTBe, coAepwaiueM mctomhmk Kore- 
peHTHoro wlnyHeHMfl, ronorpa(t)MMecKMM nHTep(J)e- 
poMeTp, onopHoe m o6"beKTHoe nnesw KOToporo on- 
TMHeCKM CBfl3aHbl c HaHeceHHOH Ha (txnonnacTMHKy 
pemcTpMpyiomeii cpeAOM, o6naAaKxueii cbomctbom 
caMOAMcfepaKUMW noA B03AeMCTBweM ManyneHMfl, yc- 
TaHoaneHHbiM 3a cpeAOM 6noK 4>OToperMCTpauiiM, 
coeAMHeHHbiM c d>opMnpoBaTeneM cwmanoB ynpaB- 
neHMR (J)a30CABnraK>imie ycrpoRcTBa, nepsoe M3 
KOTopux coeAHHeHO c buxoaom reHeparopa cMHy- 
cowAanbHbix cumanoB, a BTopoe c buxoaom 4>op~ 
MMpOBaTenn, 6noK (J)OTOpeniCTpauMM h (J>opMMpOBa- 
Tenb cumanoB ynpaaneHun BbinonHeHbi b &v\j\e Aayx 
KaHanoB, b Ka>KAOM KaHane Me>Ky 6noKOM (t>OTope- 
rucrpauMM m pemcTpupyjOLueM cpeAOfi ycraHoaneHa 
nwH3a, npMseM nwH3a nepBorp KaHana yaaHoaneHa 3a 
nepBOM o6nacrbK> perncrpipyiomeM cpeAW. nnH3a 
BToporo KaHana 3a Bropoii o6nacrbio ( He nepece- 
KaKuueRcfl c nepBOM, AononHHTenbHO ycraHOBneHbi 
KOMnaparop, aneiopoHHWM Kn»os f 4>a30CABMraiOLuee 
ycTpoMCTBO, b (JjopMwpoBaTene cwmana ynpaaneHun 
nepBoro m BToporo KaHana AononHMTenbHO ycxaHOB- 
neHO no OAHOMy CMHxpoHHOMy ycunnTenio, bwxoa 
nepBoro M3 hmx coeAMHeH c onopHUM bxoaom kom- 
naparopa, bwxoa Broporo c APyrwM bxoaom KOMna- 
paropa. bwxoa Koroporo coeAMHeH c nepBWM bxoaom 
3n eKTpoHHoro Kniosa, btopom bwxoa sroporo KaHana 

COeAMHeH C BTOpWM BXOAOM KHKWa, BWXOA KOTOpOTO 
COeAMHeH C TpeTbMM (J)a30CABMraiOlUMM yCTpOMCTBOM. 
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Ha <twr. 3 npwBeAeH npwMep KOHKpe-moro mc- 
nonHeHMfl ycipoMcm Yctpomctbo co6paHO Ha craH- 
AapTHOM ronorpac})M4ecKOM nnwre Tvma CMH-1. ITyMOK 
aproHOBoro naaepa 1 (ni"H-512), pa6oTaiomero Ha 

ATlMHe BOHHbl 488 HM M MM6KHH6T0 CpeftHlOK) MOLi*- 

HocTb 1 Bt, paciuennfleTcn Ha ABa cBeTOAenmeneM 2 
Ranee onopHbm nynoK npoxoAwr sepe3 MUKpoo&b- 

eKTMB 6. (J)OpMMpyKXMMM paCXOAHlUMMCfl BOJ1HOBOM 

4>poHT Tpe6yeMOii KOHtJwrypauMM m. OTpawancb ot 
(J>a30CABMraioiuero ycrpoiiCTBa 5 noBopamoro Tvina, 
nonaAaeT Ha BepmKanbHO yaaHOBneHHyK) cfcoTon- 
nacTMHy 8. 06i>eKTHbiM nyson, oipa>Ka«Cb ot cfca- 
3ocABMra»omero ycrpOMCTBa 3, noAKnKweHHoro k 
reHepa-ropy CMHycoMAanbHux cuma/ioB 7, npoxoA*r 
sepe3 MMKpoo6-beioviB 6, (JjasocABMratomee ycr- 
POmctbo 4 nopiUHeBoro Tuna m MHTep^epMpywr Ha 
4)OTonnacTMHe c onopHUM nyHKOM Oa30CABMraK>tuMe 
ycTpofiCTBa 4 m 5 BbinonHeHW b B^e 3epKan, ynpen- 
neHHbix Ha nbe303neKTpnHecK0M noAno>KKe Kn-1. B 
KasecTBe (J)a30CABMraK)mero ycrpoiiCTBa 3 ncnonb- 
30Banoa> 3epKano Ha noAno>KKe va MamuTOCTpMKUM- 
OHHoro MaTepwana. B decree perMcrpwpyiomMX cpeA 
npMMeHfl/iMCb cjiom BX>K m nneHKM XCR 3a perMCT- 
pupyiomeM cpeAOM ycraHoaneHbi AMa<t>parow 14, 
(tx>pMMpyK>mae pa3Mep o6nacTeM I m II perMcrpw- 
pyioiMeM cpeAw. conpnweHHbie c nepBUM m btopwm 
KaHanaMM <Jx>TonpMeMHoro ycTpOMCTBa cooTBeTCT- 
BeHHO. 3a Ana<t>panviaMM ycraHoaneHbi hmh3w 9. 
(J)OKyoipyK)mMe nysM onopHoro m oSbeKTHoro nyHKOB 
(Ha <t)nr. 3 BbiAeneHO nyHKmpoM) Ha <Jxm>npMeMHMKM 
15. KOTopwe cocrasnmoT 6noK (jKrroperMCTpauMM. 
npuMeHWiMCb (J)OTonpweMHMKM Twna OflK-142 C 
BbixoAa ct)OTonpneMHMKOB cHmanw nocrynaioT Ha 
anre6paM4ecKne cyMMaTopu 16, rAe npoMCXOAWT 
cno>KeHMe nw6o BWHMTaHMe nocrynanxuux cMmanoB b 
33bmcmmoctm ot TMna Hcnonb3yeMOM perMCTpupyiomeM 
cpeAN. B Ka>KA0M KaHane c BbixoAa cyMMaropa cwmaji 
nooynaeT Ha cviHxpoHHbie ycwnMTenM, oamh M3 ko- 
Topwx HacrpoeH Ha sacroTy W=55 kTU a Apyrofi 2Q 
CyMMaTop m ycwimenM 19 m 20. a Taione cyMMaTop m 
ycwnnTenw 17 m 18 cocraBJiflKyr nepBbiR m btopom 
KaHajiw ct>opMnpoBaTenfl cwmanoB ynpaaneHMfl. co-_ 

OTBeTCTBeHHO. C BblXOAa yCMnHTe/l« 19 KOHTpOnbHbIM 

CMman noAaeTCn Ha onopHWM bxoa KOMnaparopa 12 
3tot cumaii cpaBHMBaeTcn c cwmanoM, nocrynaiomMM 
c ycwiwTenfl 18 BTOporo KaHana. B cnysae, norAa 
BennHMHa CMmana bo btopom KaHane MeHbiue, neM b 
onopHOM (nepsoM). to cwman c BwxoAa KOMnaparopa 
oTKpwBaeT ktiioh 13. B 3tom oiynae ynpaaJifliomMpi 
cwman c BwxoAa ycwnwrenfl 17 npoxoA^rr aneKr- 
POhhwm khk>m m c 6ro BbixoAa nooynaeT Ha (J)a- 
30CABnra.K)mee ycrpOMCTBO 5. ynpaanflioiMMM cuman c 
CMHxpoHHoro ycMnm-e/ifl 20 noAaeTcn HenocpeACT- 
BeHHO Ha (J)a30CABMraK)mee ycTpowcrBO 4. Ilpw 
BKnioneHMM ycTpOMCTBa Ann 3annoi ronorpawiM xop- 
peKUMfl nono>KeHHfl MHTepcfcepeHuwoHHoro nonn npo- 
mcxoamt c noMOiuwo nepBoro KaHana, conp«>KeHHoro c 
o6nacrbK) 1 perMCTpupywmevi cpeAW. npwMbiKajomeii 
k HLDKHew rpaHM 4>OTonjiacTMHbi, rAe MMeeT Mecro 
jiMiub OAHopoAHafl no nonio ronorpaMMbi (t)a30Ban 
noMexa. C nowioiubio BToporo xaHana, conpnweHHoro c 



II o6nacTbK> pemcTpMpyKXAefi cpeAW. npMMbiKaKXueM k 
BepxHeR rpaHM cjioTonnacTKHbi. npovicxoAWT kom- 
neHcauwfl HeoAHopoAHOM no nonw ronorpaMMbi <t>a- 
30B0fi noMexw, o6ycnoBneHHOi4, rnaBHbiM o6pa30M, 

KOHCOnbHUMM KOne6aHMflMM (J)OT0nnaCTMHbL npM 3T0M 

ocymecTBnfleTcn noBopoT OTpawaKnueii nnocKOcm 
(J)a30CABnraKxnero yapoMCTBa 0"mocnTenbHO ropw- 
30HTanbH0M ocm, npoxoAHiuew Mepe3 TOMKy nepece- 
seHMfl HWKHero aneprypHoro nyna c 3tom nnocKOCTwo. 

flnn nonyneHMfl npeABapwrenbHOM nH(J)opMauMM o 
MMKpocMemeHMHX (J)OTonnacniHbi 6binn npoBeAeHbi 
MHTepcfcepoMeTpMHecKMe wccneAOBaHun ee BMfipauMM. 
BcnoMoraTenbHoe V\U c hh3kom npocrpaHCTBeHHOH 
naCTOToPi 4>opMnpoBanocb npw KreptfcepeHmw ot- 
pa>neHHon) ot c{)OTonnacTMHbi onopHoro m OTpaweH- 
Horo ot AononHMTenbHoro 3epKana oGbetoHoro nyMKoa 
SKcnepviMeHTbi noKa3ann. mto CMemeHwn BcnoMora- 
TenbHoro HP b pa3Hbix TOHKax nnacniHbi AwaMerpOM 
230 mm b npeAenax norpetuHOcm M3MepeHMM 1/8 
MMeKrr OAMHaKOByK) aMnnmyAy. B to >ne BpeMfl no- 
AoSHbie nccneAOBaHun Kone6aHMM m aP€m4>ob 
nnacTMHW 0,5*0,5 m (3(J)ct)eKuiBHbiM A^aMeTp 0,7 m) 
noKa3ano, mto MMeiOT Mecro 3aMembie nepnoAMHecKne 
MMKpocMemeHMfl BepxHen Haan nnacniHbi othocm- 
TenbHO HVDKHen ee Macm l~lo3TOMy npw 3anncn o6v- 
eMHbix nponycxaioiuMX T03 A^aMeTpOM 230 mm Ha 
cnonx BX>K cucreMa (J>a30BOfi KoppeKuww wcnonb30- 
Banacb b oAHOKaHanbHOM pe>KMMe. Flpw pemopauMM 
r03 Ha nnacTMHe 0,5-0,5 m <J)a30Bafl KoppeKunn 
ocymecTBnnnacb b AByxraHanbHOM pe>KMMe. npw- 
MeHeHne npeAno>KeHHoro ycrrpoiiCTBa no3BOnnno 
nonysHTb: o6teMHbie T03 Ha BX>K A^aMeTpoM 230 mm 

C AM(J>paKUM0HH0M 3Cj)(t)eKTMBHOCTblO 7)=85% (npM 

BpeMeHM 3KcnoHwpoBaHwn 15 mhh) m penbe<l)HO- 
(J)a30Bbie T03 Ha XCI1 Ha ^OTonnacrviHax c 3<J)(t>eK- 

TMBHblM AMaMeTpOM 0,7 M C AM^paKUMOHHOM 3<t>- 
(J)eKTMBHOCTbK) 60% (npM BpeMeHM 3KCnOHHpOBaHMfl 50 

mhh). Ann npoHBneHHbix o6i>eMHbix T03 M3MepeHMe n 
npoBOAnnocb b cxeMe ero 3annoi, a Ann P* T03 b 
aBTOKonnMMauMOHHofi cxeMe c Mcnonb30BaHweM TE- 
nonflp^BaHHoro M3nyHeHnn c AnnHOM BOnHbi 633 hm. 
TaKMM o6pa30M, 6naroAapn HOBOMy KOHcrpyK— 

TMBHOMy peiueHMK), OCHOBaHHOMy Ha CMWTblBaHMM 

KaseoBa pervicrpupyeMOM ronorpaMMbi b peanbHOM 
Macurra6e BpeMeHM m Ha wccneAOBaHMM 3aBMCMMOcreM 
pacnpeAeneHMfl 4>a30Bbix noMex Ha yaaHOBKax Ann 
3anMCM ronorpaMM, npeAnaraeMoe npocroe ya- 
poMCTBO no3BonneT cyiuecTBeHHO noBbiCMTb bwxoa 
roAHbix o6pa3uoB KpynHora6apwTHbix ronorpaMM m 
noBWCWTb mx KaHecreo. 
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OopMyjia H3o6peTeHHfl 



1 yopoMCTBO Ana 3anncu KpynHora6apwTHwx 
ronorpaMM. BKHKHaiomee mctohhmk KorepemHoro 
M3nyMeHMfl, ronorpa^nsecKHM MHTepcfcepoMeTp, 
onopHoe m o6i>eKTHoe nneHM KOToporo omvmecKM 
CBB33HW c HaHeceHHOM Ha cJ)OTonnacTMHKy pemcT- 
pnpy»omevi cpeAOM. oSnaAatomeM cbomctbom caMO- 
AMcJ)paKUMM noA B03AewcTBMeM ManyMeHMfl, ycTa- 
HoaneHHbiM 3a cpeAO* 6noK cJx)ToperMCTpauMH 
coeAMHeHHWM c (J)OpMi4pOBaTeneM cwmanoB ynpaB- 
jieHMfl, tt>a30CABMraiomMe ycrpofiCTBa. nepeoe M3 
KOTOpwx coeAMHeHO c bwxoaom reHeparopa CMHy- 
cowAanbHbix cwmanoB, a BTopoe c bwxoaom <t>op- 
MMpoBaTenn. omMHaiomeecfl TeM. mto 6jiok (J>OTope- 
rMCTpauMM m 4K)pMMpoBaTenb cumanoB ynpasneHwn 
BwnonHeHbi b swe J\W KaHanoB, b k3>kaom KaHane 
Me >KAy 6noKOM <|)OToperviCTpauMM m perviCTpMpyKHMeM 
cpeAOM yaaHOBneHa nMH3a, npvmeM nnH3a nepBoro 
KaHana ycraHOBneHa 3a nepBOM o6nacTbK> perwcT-_ 
pupyramew cpeAU. nnH3a BTOporo KaHana 3a btopom 
o6nacTbio, He nepeceKaiomeficH c nepBOtf, Aonon-_ 
HwrenbHO ycraHOBneHW KOMnaparop, aneiopoHHWH 
KniOH, ct)a30CABnraiomee ycrpoMCTBO, b <Jx>pMnpo- 



Baiene cwmana ynpaBneHMH nepBoro u BToporo Ka- 
HanoB AononHMnenbHO yciaHOBneHO no oAHOMy 
cviHxpoHHOMy ycMnHTento. bwxoa nepBoro W3 hmx 
coeAMHeH c onopHWM bxoaom KOMnaparopa, bwxoa 
BToporo c Apy^M bxoaom KOMnapaTOpa, bwxoa ko- 
joporo coeAMHeH c nepBWM bxoaom 3neiopOHHoro 
Kniosa. BTopow bwxoa BToporo KaHana coeAMHeH c 
btopwm bxoaom Kniwa. bwxoa KOToporo coeAMHeH c 

TpeTbMM (J)a30CABMraK)lMHM yCTpOMCTBOM. 

2 yopoMCTBO no a 1, omMsaiomeecfl TeM, hto 
nepBan oSnacrb pemarpupyiomeM cpeAW npwMWKaeT k 
HWKHeii rpaHwue BepmKanbHO ycraHoeneHHOM <J>o- 
TonnacTMHw, BTopaa o6nacn> k BepxHefi rpaHvme 
(t^TonnaoMHw. nepBoe (J>a30CABHraK>mee ycrpowcTBO 
BwnonHeHO b BMAe 3epKana, ocymecranfliomerT) 
B03Bpa*mo-nocTynaTenbHoe ABuweHwe BAonb HOpManw 
k ero OTpamaKMnew noBepxHOcm, Tpeibe <fea30CA- 
BuraKxuee yapofiCTBO ecTb nnocKoe 3epKano, ocy- 
mecranaiomee noBopoiw CBoefi OTpawaiomew no- 
BepxHOCTM OTHoevrrenbHO ropn30HTanbHOii ocw, ne- 
mauxen Ha 3tom noBepxHOcm nn6o ee npoAonweHwt 
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